Mechanisms of down-regulation of CYP2E1 expression by inflammatory cytokines in rat hepatoma cells.
CYP2E1 is one of the major cytochrome P450 forms whose expression is strongly inhibited by inflammatory cytokines in humans and rodents. In the present study, we have used the Fao rat hepatoma cell line that constitutively expresses CYP2E1 enzyme to investigate mechanisms of cytokine action. The cells were treated with interleukin (IL)-1beta, tumor necrosis factor-alpha (TNFalpha), or IL-6 for 24 or 72 h, and the expression of CYP2E1 was monitored at the transcriptional, mRNA, and protein levels. All three cytokines decreased the CYP2E1 mRNA levels after 24 h, and the effect was even stronger after 72 h. In contrast, significant inhibition of CYP2E1 protein was seen only after 72 h. In transfection assays using a CYP2E1 5' -3685 to +29-luciferase construct, it was found that IL-6 inhibited gene transcription after 24 h, but a similar effect by IL-1beta and TNFalpha was registered only after 72 h. Using 5' deletions of the CYP2E1 5'-reporter construct a responsive region for the IL-6 effect was located to -669 to -507 base pairs in the CYP2E1 5'-flanking region. Interestingly, IL-1beta, but not TNFalpha, was found to reduce hepatocyte nuclear factor (HNF)-1alpha binding to the CYP2E1 promotor. However, the transactivation function of HNF-1alpha was found to be impaired in Fao cells. In mouse primary hepatocytes, IL-1beta decreased HNF-1alpha-mediated transactivation. In conclusion, our data indicate that inflammatory cytokines inhibit CYP2E1 expression by multiple mechanisms, including control of HNF-1alpha function and regulation of other transcriptional factors acting on the CYP2E1 5'-upstream regulatory region. In addition, regulation of factors of importance for the CYP2E1 mRNA stability may be involved.